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INITIATING AND MONITORING SELF-TEST
FOR AN ALARM SYSTEM USING A MOBILE
DEVICE

TECHNICAL FIELD

The present disclosure relates to devices, systems, and
methods for mitiating and monitoring seli-test for an alarm
system using a mobile device.

BACKGROUND

Large facilities (e.g., buildings), such as commercial
tacilities, otlice buildings, hospitals, and the like, may have
an alarm system that can be triggered during an emergency
situation (e.g., a fire) to warn occupants to evacuate. For
example, an alarm system may include a control panel (e.g.,
a fire control panel) within the bulding and a plurality of
event devices (e.g., hazard sensing devices, such as fire
detectors, smoke detectors, carbon monoxide detectors, car-
bon dioxide detectors, other harmful chemical detectors,
audio-visual monitoring devices, etc.) located throughout
the facility (e.g., on different floors and/or in diferent rooms
of the facility) that can sense a hazard event occurring in the
tacility and provide a notification of the hazard event to the
occupants of the facility via alarms or other mechanisms.

Maintaining the alarm system can include regular testing
of event devices. Such regular testing may be mandated by
codes of practice 1n an attempt to ensure that the event
devices are functioning properly.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an example of a system for event device service,
in accordance with one or more embodiments of the present
disclosure.

FIG. 2 1s an illustration of a display provided on a user
interface showing a device identification and seli-test capa-
bilities including a list of seli-test and non-seli-test devices,
generated 1n accordance with one or more embodiments of
the present disclosure.

FIG. 3 1s an illustration of a display provided on a user
interface showing different application capabilities for selec-
tion by a user, generated 1n accordance with one or more
embodiments of the present disclosure.

FIG. 4 1s an illustration of a display provided on a user
interface showing seli-test selection parameters, generated
in accordance with one or more embodiments of the present
disclosure.

FIG. 5 1s an illustration of a display provided on a user
interface showing seli-test status screen, generated 1n accor-
dance with one or more embodiments of the present disclo-
sure.

FIG. 6 1s an 1illustration of a display provided on a user
interface showing seli-test completion information related to
failed test results, generated in accordance with one or more
embodiments of the present disclosure.

FIG. 7 1s an 1illustration of a display provided on a user
interface showing application capabilities, generated 1n
accordance with one or more embodiments of the present
disclosure.

FIG. 8 1s an example of a mobile device for event device
service, 1n accordance with one or more embodiments of the
present disclosure.

DETAILED DESCRIPTION

Devices, systems, and methods for seli-testing event
devices of a building alarm system are described herein. One
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2

mobile device includes a user interface, a memory, and a
processor configured to execute executable instructions
stored 1n the memory to: generate, a list of event devices of
an alarm system that are available for testing, providing a
device selection tool that allows a user to select a number of
event devices from the list of event devices, and providing
a seli-test nitiation tool that generates an initiation message
that 1s to be sent to the selected number of event devices that
have seli-testing capabilities.

Service of event devices can include a first user (e.g., such
as a technician, engineer, etc.) walking around the facility
and visually checking the alarm system components, typi-
cally, at the same time as they carry out functional testing of
event devices and other components of the alarm system.
For example, carrying out smoke testing of fire sensors and
visual ispection of fire sensors at the same time the 1spec-
tor 1s close enough to visually inspect each fire sensor. While
the first user 1s functionally testing and visually inspecting
event devices, a second user may typically interpret signals
received at the alarm system control panel. Such signals can
be the result of the first user functionally testing event
devices 1n the facility.

Such a manual testing process between the second user at
the control panel and the first user testing event devices in
the facility may be subject to error. For instance, the first
user may i1dentily and test an event device 1n a space of the
facility and activate such a device while the second user
views the output from the event device on the alarm system
control panel. The first user has to be 1n continuous com-
munication with the second user to ensure the correct event
device 1s tested, as identifying an incorrect event device can
lead to errors 1n the testing process.

Additionally, in some instances the first user may identity
and test an event device 1n a space of the facility that has
multiple event devices. In such an instance, the first user
may test a first event device while misinterpreting 1t to be a
second event device as the first and second event devices
may be located proximately to one another. Further, 1n some
examples such a facility may not have a network relation-
ship available for the first user to be 1n communication with
the second user and/or the alarm system control panel so that
the first user 1s able to verily they have tested the first event
device and not the second event device.

Event device service according to the present disclosure
can allow for a user to differentiate between diflerent event
devices for testing 1n a facility. Such an approach can allow
a mobile device to be 1 communication with an event
device even 1f the mobile device may not be in communi-
cation with an alarm system control panel. Additionally, the
mobile device can allow the user to more easily determine
which event device they are interacting with even 1n an
instance where multiple event devices are located near the
mobile device as compared with previous approaches.
Accordingly, such an approach can ensure a user 1s able to
confirm which event device they are interacting with to
avoid errors 1n the testing process.

In the following detailed description, reference 1s made to
the accompanying drawings that form a part hereof. The
drawings show by way of illustration how one or more
embodiments of the disclosure may be practiced.

These embodiments are described 1n sutlicient detail to
enable those of ordinary skill in the art to practice one or
more embodiments of this disclosure. It 1s to be understood
that other embodiments may be utilized and that process,
clectrical, and/or structural changes may be made without
departing from the scope of the present disclosure.
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As will be appreciated, elements shown in the various
embodiments herein can be added, exchanged, combined,
and/or eliminated so as to provide a number of additional
embodiments of the present disclosure. The proportion and
the relative scale of the elements provided in the figures are
intended to 1illustrate the embodiments of the present dis-
closure and should not be taken in a limiting sense.

The figures herein follow a numbering convention in
which the first digit or digits correspond to the drawing
figure number and the remaining digits 1dentily an element
or component 1n the drawing. Similar elements or compo-
nents between diflerent figures may be 1dentified by the use
of stmilar digits. For example, 102 may reference element
“02” 1n FIG. 1, and a similar element may be referenced as

802 1n FIG. 4.

Asused herein, “a”, “an”, or “a number of” something can
refer to one or more such things, while “a plurality of”
something can refer to more than one such things. For
example, “a number of components” can refer to one or
more components, while “a plurality of components” can
refer to more than one component.

FIG. 1 1s an example of a system for event device
maintenance, 1n accordance with one or more embodiments
of the present disclosure. The system 100 can include a
mobile device 102, a group 104 of event devices 106-1,
106-2, 106-3, a network 112, a gateway device 114, an
on-site alarm system control panel 116, and a remote com-
puting device 118. Each of the event devices 106-1, 106-2,
106-3 can include a beacon 108-1, 108-2, 108-3, respec-
tively, and an indicator 110-1, 110-2, 110-3, respectively,
although 1n some systems, some devices may not.

As 1illustrated 1n FIG. 1, the system 100 can include a
control panel 116. As used herein, the term “control panel”
refers to a device to control components of an alarm system
of a facility. For example, the control panel 116 can be a fire
control panel that can receive information from event
devices 106-1, 106-2, 106-3 (referred to collectively herein
as event devices 106) and determine whether a hazard event
1s occurring or has occurred.

The control panel 116 can be connected to the group 104
of event devices 106. As used herein, the term “event
device” refers to a device that can receive an mput relating
to an event. Such an event can be, for instance, a hazard
event such as a fire. For example, an event device can
receive an mput relating to a fire occurring in the facility.
Such event devices 106 can be a part of an alarm system of
the facility and can include devices such as fire sensors,
smoke detectors, heat detectors, carbon monoxide (CO)
detectors, or combinations of these; interfaces; pull stations;
input/output modules; aspirating units; and/or audio/visual
devices, such as speakers, sounders, buzzers, microphones,
cameras, video displays, video screens, among other types
ol event devices.

These event devices 106 can be automatic, seli-test
devices, such as smoke detectors, heat detectors, CO detec-
tors, and/or others. Such seli-test devices can 1nclude
mechanisms that generate aerosols, heat, carbon monoxide,
ctc. and sense these 1tems as appropriate to the type of device
being tested in the device to test the performance of the
device. This can, for example, be to test the event device’s
thermal, chemical, and/or photo sensing capabilities.

The event devices 106-1, 106-2, 106-3 can be included 1n
a group 104. Although the group 104 is illustrated 1n FI1G. 1
as 1including three event devices 106-1, 106-2, 106-3,
embodiments of the current disclosure are not so limited. For
example, the group 104 can include more event devices or
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less event devices. Additionally, the system 100 can include
more than one group 104 of event devices.

Each of the event devices 106 can include a beacon 108.
For example, event device 106-1 can include a beacon
108-1, event device 106-2 can include a beacon 108-2, and
event device 106-3 can include a beacon 108-3. As used
herein, the term “beacon” refers to a wireless device that
broadcasts radio signals. For example, the beacons 108-1,
108-2, 108-3 can emit radio signals to be detected by, for
example, a mobile device such as mobile device 102. The
beacons 108-1, 108-2, 108-3 can be Bluetooth, Bluetooth
LE (e.g., Bluetooth Smart), Bluetooth low energy (BLE),
among other types of beacons.

In some examples, each of the event devices 106 can
include an indicator 110. For example, event device 106-1
can include an indicator 110-1, event device 106-2 can
include an indicator 110-2, and event device 106-3 can
include an indicator 110-3 (referred to collectively herein as
indicators 110). As used herein, the term “indicator” refers
to a signaling mechanism.

In some examples, the indicators 110 can be a visual
indicator. For instance, the indicator 110-1 for the event
device 106-1 can be a light emitting diode (LED) that, when
activated, emits visible light so that a user of the mobile
device 102 can locate the event device 106-1.

In some examples, the indicator 110-1 can be an audible
indicator. For instance, the indicator 110-1 for the event
device 106-1 can be an audio output device (e.g., a speaker,
buzzer, etc.) that, when activated emits an audible sound so
that a user of the mobile device 102 can locate the event
device 106-1.

The mobile device 102 can be connected to the control
panel 116 via a gateway device 114. As used herein, the term
“gateway device” refers to a device to provide an interface
between the control panel 116 and other devices. For
example, the gateway device 114 can provide an interiace
between the mobile device 102 and the control panel 116/
event devices 106.

As 1llustrated 1n FIG. 1, the control panel 116 can be
connected to the mobile device 102 via the gateway device
114 and a network 112. As used herein, a mobile device can
include devices that are (or can be) carried and/or worn by
the user. Mobile device 102 can be a phone (e.g., a smart
phone), a tablet, a personal digital assistant (PDA), smart
glasses, and/or a wrist-worn device (e.g., a smart watch),
among other types ol mobile devices.

The mobile device 102 can be connected to the gateway
device 114 via the network 112. For example, the network
112 can provide for a network relationship between the
mobile device 102 and the gateway device 114/control panel
116. Such a network relationship can be a wired or wireless
network connection. Examples of such a network relation-
ship can include a local area network (LAN), wide area
network (WAN), personal area network (PAN), a distributed
computing environment (e.g., a cloud computing environ-
ment), storage area network (SAN), Metropolitan area net-
work (MAN), a cellular communications network, Long
Term Evolution (LTE), visible light communication (VLC),
Bluetooth, Worldwide Interoperability for Microwave
Access (WIMAX), Near Field Communication (NFC), inira-
red (IR) communication, Public Switched Telephone Net-
work (PSTN), radio waves, and/or the Internet, among other
types of network relationships.

As described above, 1n some instances the mobile device
102 may not be 1 communication with the control panel
116. For instance, a facility may not have a network rela-
tionship available such that the mobile device 102 1s unable
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to be mm communication with the network 112 (e.g., as
illustrated by the dashed line in FIG. 1). For example, a
Wi-Fi1 connection via the network 112 may not be available
for the mobile device 102 (e.g., as a result of renovation,
new construction, etc.) As another example, the mobile
device 102 may be located 1n an area of the facility having
event devices 106 but may not have LTE connectivity
available via the network 112 1n such an area. Accordingly,
the mobile device 102 can be 1 communication with the
event devices 106 without being in communication with the
network 112, as 1s further described herein, or through
multiple networks.

The mobile device 102 can receive an inventory of the
group 104 of event devices 106 from the gateway device
114. For example, prior to losing communication with the
network 112, the mobile device 102 can receive, via the
network 112, an inventory of the group 104 of event devices
106. The mventory can include an amount of event devices
for a facility, for a space 1n the facility, etc. For example, the

inventory received by the mobile device 102 can include the
event devices 106-1, 106-2, 106-3 included in the group 104

of event devices.

When an iventory of the group 104 of event devices 106
1s transmitted to the mobile device 102, the gateway device
114 can further transmit an enable signal to the group 104 of
event devices 106. For example, the enable signal can be
transmitted from the gateway device 114 to the control panel
116 and from the control panel 116 to each of the event
devices 106. Such an enable signal can cause each event
device 106-1, 106-2, 106-3 of the group 104 to enable their
beacons 108-1, 108-2, 108-3, respectively. Such beacons
108 can be utilized to communicate with the mobile device
102 when the mobile device 102 1s within range of the
beacons 108, as 1s further described herein.

A user, such as a technician, engineer, etc., may carry
mobile device 102 into different areas of the facility. For
example, the user may carry the mobile device 102 into an
area of the facility having the group 104 of event devices
106 in order to perform various actions that can include
maintenance, commissioning, inspection, and/or other
actions related to the event devices 106. The user can utilize
the mobile device 102 to perform such actions, even when
a network relationship between the mobile device 102 and
the network 112 1s unavailable, as 1s further described
herein.

The mobile device 102 can generate, using the inventory,
a device 1dentification analysis for the group 104 of event
devices 106. The device 1dentification analysis for the group
104 of event devices 106 can 1nclude a list of event devices
106 1included 1n the inventory, as 1s further described herein.

Such a list of event devices 106 included 1n the inventory
can be based, for example, on the distance of the mobile
device 102 to each event device 106 included 1n the group
104. The list based on the distance can be sorted such that
the event devices 106 can be included 1n the list from highest
signal strength to lowest signal strength. For instance, the
list of event devices 106 can 1nclude the event device 106-1
listed first having the beacon 108-1 having the highest signal
strength with the mobile device 102, the event device 106-2
can be listed second having the beacon 108-2 having the
next highest signal strength with the mobile device 102, and
the event device 106-3 can be listed third as having the
beacon 108-3 having the lowest signal strength with the
mobile device 102.

The user of the mobile device 102 can utilize the mobile
device 102 to interact with event devices 106 of the group
104 that have communication capabilities. For example, the
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user of the mobile device 102 may utilize the mobile device
102 to interact with the event device 106-1 that 1s closest to

the mobile device 102 and has hardware for transmission
and/or reception of communication with the mobile device.
The user can mput information to the mobile device 102 to
cause an event device 106 to take a service action, as 1s

further described herein.

For example, the mobile device 102 can receive an input
for the event device 106 of the group 104 that 1s closest to
the mobile device 102 to take a maintenance action. As used
herein, the term “service or maintenance action” refers to an
act taken to ensure a device 1s kept 1n a specified condition,
operation, or state or represents the commissioning of an
event device. For example, the mobile device 102 can
receive an mput (e.g., a user input) for event device 106-1
(e.g., that 1s closest to the mobile device 102) to take a
maintenance action.

i

T'he service action can include, for instance, modifying an
address and/or a label of the event device 106 that 1s closest
to the mobile device 102, recording inspection data about the
event device that 1s closest to the mobile device 102, causing
the event device 106 that 1s closest to the mobile device 102
to perform a maintenance seli-test, generating a report,
among other types ol maintenance actions. The mobile
device 102 can cause the maintenance action to be taken by
the event device 106 of the group 104 that 1s closest to the
mobile device 102 1n response to the nput.

Once the maintenance action 1s taken by the event device
106, the mobile device 102 can upload the maintenance
action to a remote computing device 118. For example, upon
completion of the maintenance action by event device
106-1, and upon the mobile device 102 establishing/re-
establishing a network relationship via the network 112, the
mobile device 102 can upload the maintenance action taken
by the event device 106-1 to the remote computing device
118. For instance, the mobile device 102 may interact with
the event device 106-1 to record 1nspection data about the
event device 106-1 (e.g., event device 106-1 passed a visual
inspection by a user of the mobile device 102), and such
information can be transmitted to the remote computing
device 118 wvia the network 112 when such a network
relationship 1s active between the mobile device 102 and the
network 112. Such uploading to the remote computing
device 118 can ensure that maintenance actions taken by the
event devices 106 via the mobile device 102 are properly
synced 1n a cloud-computing environment (e.g., via remote
computing device 118), especially when the mobile device
102 does not have an established network relationship via
the network 112.

As described above, a user of the mobile device 102 can
carry the mobile device 102 into different areas of a facility
to perform various actions that can include auditing, main-
tenance, mnspection, commissioming of new event devices,
and/or other actions related to the event devices 106. In
some 1nstances, a user may not be able to distinguish
between two closely located event devices 106 (e.g., event
device 106-1 and event device 106-2). In such an instance,
and when a network relationship between the mobile device
102 and the network 112 1s established, the mobile device
102 can transmit an indicator signal to the gateway device
114 for the event device 106 of the group 104 that 1s closest
to the mobile device 102.

For example, a user may have located event devices 106-1
and 106-2 1n an area of the facility utilizing the mobile
device 102. In response to an mput, the mobile device 102
may transmit an indicator signal via the network 112 to the
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gateway device 114. The gateway device 114 can transmit
the indicator signal to the event device 106-1 via the control
panel 116.

The event device 106-1 can receive the indicator signal
and emit an indicator 1n response to recerving the indicator
signal. The user can then i1dentily which device 1s device
106-1 and can provide a description via the user interface
that can be stored 1n memory that describes, for example,
where 1n the room or where, with respect to 106-2 or another
device, device 106-1 1s located. As described above, the
indicator can be, for example, a visual indicator, an audible
indicator, and/or a combination thereof. For instance, the
event device 106-1 can activate an LED to emit a visible
light (e.g., a strobe, continuous light, etc.) and/or activate an
audio output device (e.g., a speaker, buzzer, etc.) to emit an
audible sound. Such indicators can ensure a user of the
mobile device 102 i1s interacting with the correct event
device 106.

FIG. 2 1s an 1llustration of a display 221 provided on a
user 1interface 220 showing device 1dentification and self-test
capabilities 222 including a list of seli-test and non-seli-test
devices 224, generated in accordance with one or more
embodiments of the present disclosure. The list 224 can
include, for instance, information about event devices 206-1,
206-2, 206-3.

As 1llustrated 1n FIG. 2, the user interface 220 can be
displayed on a mobile device. For example, the mobile
device can generate a device identification analysis 222
which can be displayed via the user interface 220. The
device 1dentification analysis 222 can include a list 224.

As 1llustrated 1in FIG. 2, the list 224 can include event
devices 206-1, 206-2, 206-3 (e.g., event devices 106-1,
106-2, 106-3, previously described 1n connection with FIG.
1). As previously described 1n connection with FIG. 1, such
event devices 206 can each include a beacon.

Also as previously described in connection with FIG. 1,
there may be additional event devices in the facility, but they
may not include a beacon. In such an instance, those event
devices can be mcluded on the list 224, but may not be able
to be automatically tested, rather, a visual test may be
performed by the user while moving through the building
with the mobile device. This could not previously have been
accomplished as a technician would have had to have been
at the control panel and another technician would have had
to have been at the location of the event device.

Each device listing 206 can include a device identifier,
such as a specific device address 226 and/or a location
description 228. This can be helptiul in determining which
device 1s beimng tested and the location of devices need
maintenance aiter testing has been completed, among other
benefits. If a device identifier 1s used, it can, 1n some
implementations, be physically matched with the i1dentifier
information provided on the device, for instance on a device
that does not have an indicator.

In some examples, the mobile device can cause a main-
tenance action to be taken for the event device 206-1 by
modifying an address 226 of the event device 206. For
example, the address 226 for the event device 206-1 may be
indicated on the user interface 220 as “N1.L.1.D1”, and the
user may notice that address 226 1s incorrect. The user may
modily the address 226 by entering an input to the mobile
device at the device identification analysis 222.

In addition or alternatively to moditying the address 226
of the event device 206, the mobile device can cause a
maintenance action to be taken for the event device 206-1 by
moditying a label 228 of the event device. For example, the
label 228 for the event device 206-1 may be indicated on the
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user interface 220 as a location such as “West Wing Exit
Floor 17, and the user may notice that label 228 1s incorrect.
The user may modily the label 228 by selecting a change
label mput 230 via the user interface 220 and can modity the
label 228 accordingly.

Additional maintenance actions can include a mainte-
nance self-test. Such a test can occur during routine main-
tenance or during commissioning ol one or more event
devices. The mobile device can cause a maintenance action
to be taken by causing the event device 206 to perform a
maintenance seli-test. For example, as previously described
in connection with FIG. 1, the event devices 206 can be
automatic, self-test devices on which a self-test can be
performed in order to test the event device’s specific sensing
capabilities (e.g., smoke, CO, heat, etc.). The mobile device
can cause the event device 206-1 to perform a maintenance
seli-test by selecting a maintenance self-test input 232 (e.g.,
“Start Self-Test”) as illustrated 1n FIG. 4. Further, in the
event the event device 206-1 fails the maintenance self-test,
the mobile device can cause the event device 206-1 to take
other actions (e.g., take corrective measures, re-running the
maintenance self-test, as indicated 1in FIG. 6, etc.).

The mobile device can cause a maintenance action to
occur by recording, for an 1mspection, mspection data about
a specific event device 206. For example, the user of the
mobile device may perform a visual inspection of the event
device 206-1 and can record audible notes about the event
device 206-1 via an audio mput device of the mobile device
(e.g., a microphone), can record textual inputs about the
event device 206-1 to the mobile device via the user inter-
face 220, can record photos and/or video of the event device
206-1 via an 1mage capture device (e.g., a camera) of the
mobile device, etc.

The mobile device can generate a report about the main-
tenance action. For example, the mobile device can generate
a report for the event device 206-1 detailing results of any
maintenance self-tests executed, detailing inspection data,
any address 226 or label 228 modifications, among other
information. Further, the mobile device can add a signature
to such a report, where the signature which may be used, for
example, for audit purposes to determine whether service
was completed and/or who did the service.

Lastly, the mobile device can upload the maintenance
action to a remote computing device. For example, as
previously described 1n connection with FIG. 1, the mobile
device can upload the maintenance action including any
generated reports to a remote computing device upon estab-
lishing/re-establishing a network relationship via a network
to ensure that any maintenance actions taken by the event
devices 206 via the mobile device are properly synced.

In some instances, an event device may detect an actual
hazard event occurring in the facility. In such an 1nstance,
the mobile device may terminate the maintenance action in
response to the hazard event being detected by the event
device 206. For example, while the user 1s recording inspec-
tion data for the event device 206-1, the event device 206-1
may detect levels of CO 1n the building space that exceed a
threshold amount and as a result determine a hazard event 1s
occurring. The mobile device can, in response, terminate the
recording of mspection data to allow the event device 206-1
to transmit information regarding the CO levels i the
building space to a control panel.

Also 1llustrated 1n FI1G. 2, the user interface 220 includes
a panel controls tab 242 that allows a user to 1nitiate certain
functions of the maintenance system and change mainte-
nance system data.
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FIG. 3 1s an illustration of a display 321 provided on a
user interface showing diflerent application capabilities 322
for selection by a user, generated 1n accordance with one or
more embodiments of the present disclosure. The display
can 1nclude a list 344 that can include, for instance, functions
that can be accomplished wvia the user interface. For
example, as illustrated, the list can include: system reset,
silence alarm, enable outputs, disable outputs, and initiate
seli-test.

Clicking, by the user, on the system reset allows the user
to be away from the control panel but still be able to reset
the system 1f, for example, an event device 1s not responding,
or 1f they see a condition with several event devices that
would be resolved by a system reset. This could be accom-
plished, for example, by the user initiating the system reset
by selecting the system reset from the list 344, 1n response
to the selection, the mobile device application sending a
system reset mnitiation message to the control panel (e.g., via
the network 112, through the gateway 114), whereby the
control panel software application interprets the imitiation
message and begins the system reset process (€.2., a process
stored 1n memory as computing device executable instruc-
tions stored 1n memory 1n the control panel and executable
by a processor therein).

By the user selecting silence alarm, the user can be away
from the control panel but still be able to silence an alarm
actuated by the control panel if, for example, an alarm 1s
actuated during a test of an event device. Similarly to the
system reset, this could be accomplished, for example, by
the user mitiating the system reset by selecting silence alarm
from the list 344, 1n response to the selection, the mobile
device application sending a silence alarm message to the
control panel (e.g., via the network 112, through the gateway
114), whereby the control panel software application inter-
prets the silence alarm message, and silences the alarm (e.g.,
a process stored 1n memory as computing device executable
instructions stored i memory in the control panel and
executable by a processor therein).

By the user selecting enable or disable outputs, the user
can be away from the control panel but still be able to enable
or disable outputs via the control panel 1f, for example, a
technician 1s going to do something that may initiate an
output during a test of an event device or after such a process
1s accomplished and the system must be returned to an
cnabled output mode for normal operation.

This 1s beneficial as 1n prior systems, their typically
required two technicians (one at the event device being
worked on and one at the control panel). Otherwise, the
single technician would need to observe the event device to
be worked on, travel to the control panel, disable the outputs,
travel back to the event device, perform the work, travel
back to the control panel, and enable the outputs. This
resulted 1n extra technicians and/or more technician time
spent and more time that the system was disabled.

Similarly to the system reset, the enabling and disabling
of the outputs could be accomplished, for example, by the
user 1mtiating the enabling or disabling of the outputs by
selecting the approprate tab from the list 344, 1n response to
the selection, the mobile device application sending an
enable or disable message to the control panel (e.g., via the
network 112, through the gateway 114), whereby the control
panel software application interprets the enable or disable
message, and enables or disables the outputs (e.g., a process
stored 1n memory as computing device executable instruc-
tions stored 1n memory 1n the control panel and executable
by a processor therein).
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IT the user selects initiate self-test, the user can 1nitiate a
self-test of a number of event devices from the mobile
device via the mobile application. This 1s beneficial as 1n
prior systems, the testing had to be accomplished by a
technician being physically present at each event device a
performing the test procedure. This would involve, traveling
to the control panel, disabling the outputs, traveling to each
event device, performing the testing, traveling back to the
control panel, and enabling the outputs.

In such processes, the system was put into standby mode,
where the outputs are disabled for the entire time the testing
of all event devices were being test. This resulted 1n extra
technicians and/or more technician time spent and more time
that the system was disabled. The initiation of a seli-test
could be accomplished, for example, as detailed below 1n
addition to other functions described therein.

FIG. 4 1s an 1illustration of a display 421 provided on a
user interface showing seli-test selection parameters 446,
generated 1n accordance with one or more embodiments of
the present disclosure. These self-test selection parameters
are displayed on the display when the user selects initiate
seli-test from the list 344 of FIG. 3.

As 1llustrated in FIG. 4, the device selection tool that
provides the illustrated functionality in FIG. 4 can allow a
user to select all devices 1n the system (described as all
panels, of an alarm system having multiple control panels
447, 1n FIG. 4) connected to the alarm system or select one
or more groups 448 and/or 449 of event devices (e.g.,
devices of panel N1.NFS2.3030 from loop 1, containing 45
devices, and loop 2, containing 25 devices, but no devices
from N2.NFS2.3030 or N3.NFS2.3030). In such an embodi-
ment, the user can initiate the testing on certain event
devices while other parts of the alarm system are still 1n
normal operation. This 1s beneficial because 1t reduces the
risk that a hazard event will occur that will not be detected
by an event device during the testing period.

Additionally, once the devices to be tested are selected,
the self-testing of those devices can be 1nitiated by a self-test
initiation tool wherein the user can select start seli-test on
the user interface screen 446. The initiation of the seli-test
process sends an initiation message from the mobile appli-
cation on the mobile device to each event device to be tested
(selected devices 449 1n FIG. 4). Based on receipt of the
initiation message, the event device imitiates computing
device executable nstructions that are stored in memory on
the event device and executable on a processor thereon. This
allows the user to test many devices in a batch from the
mobile device application rather than one at a time physi-
cally.

FIG. 5 1s an illustration of a display 3521 provided on a
user mterface showing seli-test status screen 350, generated
in accordance with one or more embodiments of the present
disclosure. In various embodiments the display 3521 will
provide status iformation on the status screen 550. For
example, as devices have run their seli-test process the
display can provide the number of devices that have com-
pleted their self-test (e.g., number completed versus total
number selected to be tested) at 531, an estimate of the time
for completion of the seli-tests for the devices selected to be
tested 552, the number of devices passing their tests and the
number that failed their tests 553, list of devices being tested
554, and status information 533 (e.g., visual status indicator
and/or text).

Some types of overall testing status indicators are shown
in FIG. 5. For example, there 1s a circular indicator that can
be color coded to indicate the amount of testing completed
and/or left to complete (e.g., a portion having a first color



US 11,769,396 B2

11

representing the percentage of devices completed, a portion
having a second color representing the percentage of devices
left to complete, and/or a portion having a third color
representing devices currently under seli-testing). FIG. 5
also 1llustrates that text can be used to provide overall status.
For example, the overall status can be provided as a com-
parison of the number of tests completed versus the total
number of tests. In some embodiments, the number of tests
remaining can be provided.

Overall status 1s also provided as an estimated time for
completion of the overall testing process. The estimate can
be accomplished by any suitable technique. For example, the
mobile application can have data stored 1n memory provid-
ing an estimate of one or more tests, can calculate an
estimate based in the time 1t has taken to complete past
system tests administered on the present system or by the
mobile application, or calculate the estimate based on
completion timing data from completed tests of the present
testing process, among other methods.

In FI1G. 5, at 5353, the display provides an indicator of the
number of devices that have passed and failed their seli-
tests. In some embodiments, these can be selectable links
that a user can select to limit the display of the device
information 1n area 554 below. This can be beneficial to
assist the user 1n 1dentifying which devices failed, among
other benefits.

The area 554 1s a list of devices that have completed their
seli-test, are currently performing their testing, or have vyet
to begin their test. In the 1llustration of FIG. 5, two devices
are presently 1n the testing process (33% and 66% complete
and indicated by the dash circle) and one device has com-
pleted and passed 1ts seli-test (as indicated by the circle with
the check mark).

FIG. 5 also includes an interruption tool to stop the
testing. As shown, a button 1s provided on the display that
allows the user to pause or stop seli-testing of one or more
of the selected event devices. This can be beneficial, for
example, where an alarm 1s set off on a normally operating
event device and 1t 1s desirable to have the entire system or
parts thereof revert to normal operating mode 1n case an area
under test or scheduled to test could be subject to a hazard
event.

FIG. 6 1s an 1illustration of a display provided on a user
interface 636 showing seli-test completion information
related to failed test results, generated 1n accordance with
one or more embodiments of the present disclosure. Once all
selected event devices have completed their seli-testing, the
status can be displayed (e.g., with a completed circle and/or
showing different colors representing devices that passed
versus failed and/or text such as an indication that the
seli-test process 1s completed). The display can also list the
problems in the failed seli-tests that warranted the failure of
the test. For example, at 655 no smoke was detected during,
seli-test. This can aid the technician in diagnosing whether
the event device should be fixed or replaced or whether
something else needs to be done to the system to remedy the
1ssue 1dentified.

Also 1llustrated 1s a re-test button. The user can select this
button to initiate a re-test of one or more of the event devices
that failed the self-test. This can be beneficial as the tech-
nician can initiate this via the mobile device and can do so
for a select few devices rather than testing all of the selected
devices (as selected i FIG. 4) or all system devices again.
The process for mitiating a re-test 1s substantially the same
as mitiating the self-test on the originally selected devices 1n
FIG. 4, except that for the re-test there are less selected
devices as the devices to be re-tested are only those that
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tailed a previous test. Such functionality can save substantial
technician time and system downtime, among other benefits.

FIG. 7 1s an illustration of a display provided on a user
interface showing application capabilities, generated 1n
accordance with one or more embodiments of the present
disclosure. In some embodiments, as shown 1n FIG. 7, the
user interface can include a number of other functionalities
that can be used with individually selected event devices.

For example, the user interface can include the capability
to search for a specific event device. For mstance, 1n FIG. 7,
at 756, the list includes a user selectable tab that can allow
a user to start searching for a specific device. The search
criteria can be a suitable search type. Examples of suitable
searching criteria can include: device identifier, device
address, device location, keyword, type of testing, and/or
whether device has seli-test capability, among other suitable
criteria.

The mobile application shown in FIG. 7 also includes the
capability to disable individual devices. This can be benefi-
cial as this can keep the rest of the alarm system operating
normally while an 1ssue with a specific device 1s addressed.

This can also be done on the mobile device which could
be at the location of the specific event device. This 1s
beneficial as heretofore the technician would have to take all
system devices offline from the control panel meaning the
entire system would be ofiline while the technician traveled
from the control panel to the specific event device and back
again.

In some instances, the label associated with a particular
event device may need to be added to the alarm system or
may need to be updated. As illustrated at 756 of FIG. 7, an
implementation can have a change label tab that allows a
user to change the label stored in memory. Since this
functionality 1s on the mobile application, this information
can be added/changed while the user 1s near the particular
event device needing that information added/changed.

Additionally, some embodiments include non-self-test
devices on their list of devices displayed on the mobile
device. Accordingly, 1n some embodiments, the display can
include, for example, a symbol or text indicator 757 that a
device has a seli-test capability. Embodiments can also
include the types of testing that should be performed (e.g.,
functional test, whether that test can be performed by
seli-testing, and/or visual ispection).

FIG. 8 1s an example of a mobile device 802 for event
device maintenance, 1n accordance with one or more
embodiments of the present disclosure. As illustrated in FIG.
8, the mobile device 802 can include a memory 838 and a
processor 836 for event device maintenance 1n accordance
with the present disclosure.

The memory 838 can be any type of storage medium that
can be accessed by the processor 836 to perform various
examples of the present disclosure. For example, the
memory 838 can be a non-transitory computer readable
medium having computer readable nstructions (e.g., execut-
able 1nstructions/computer program instructions) stored
thereon that are executable by the processor 836 for event
device maintenance in accordance with the present disclo-
sure. The computer readable instructions can be executable
by the processor 836 to redundantly generate an automated
test analysis for event device testing.

The memory 838 can be volatile or nonvolatile memory.
The memory 838 can also be removable (e.g., portable)
memory, or non-removable (e.g., internal) memory. For
example, the memory 838 can be random access memory
(RAM) (e.g., dynamic random access memory (DRAM)
and/or phase change random access memory (PCRAM)),
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read-only memory (ROM) (e.g., electrically erasable pro-
grammable read-only memory (EEPROM) and/or compact-
disc read-only memory (CD-ROM)), flash memory, a laser
disc, a digital versatile disc (DVD) or other optical storage,
and/or a magnetic medium such as magnetic cassettes, tapes,
or disks, among other types of memory.

Further, although memory 838 is illustrated as being
located within mobile device 802, embodiments of the
present disclosure are not so limited. For example, memory
838 can also be located internal to another computing
resource (e.g., enabling computer readable 1nstructions to be
downloaded over the Internet or another wired or wireless
connection).

As 1llustrated 1in FIG. 8, mobile device 802 includes a user
interface 840. For example, the user interface 840 can
display a device identification analysis (e.g., as previously
described in connection with FIGS. 1-7) in a single inte-
grated display.

A user (e.g., operator) of mobile device 802 can interact
with mobile device 802 via user interface 840. For example,
user interface 840 can provide (e.g., display and/or present)
information to the user of mobile device 802, and/or receive
information from (e.g., input by) the user of mobile device
802. For instance, 1n some embodiments, user interface 840
can be a graphical user iterface (GUI) that can provide
and/or recerve information to and/or from the user of mobile
device 802. The display can be, for instance, a touch-screen
(e.g., the GUI can include touch-screen capabilities). Alter-
natively, a display can include a television, computer moni-
tor, mobile device screen, other type of display device, or
any combination thereof, connected to mobile device 802
and configured to receive a video signal output from the
mobile device 802.

As an additional example, user interface 840 can include
a keyboard and/or mouse the user can use to mput informa-
tion into mobile device 802. Embodiments of the present
disclosure, however, are not limited to a particular type(s) of
user interface.

User interface 840 can be localized to any language. For
example, user intertace 840 can utilize 1n any language, such
as English, Spanish, German, French, Mandarin, Arabic,
Japanese, Hindi, eftc.

Although specific embodiments have been illustrated and
described herein, those of ordmary skill in the art will
appreciate that any arrangement calculated to achieve the
same technmiques can be substituted for the specific embodi-
ments shown. This disclosure 1s intended to cover any and
all adaptations or variations of various embodiments of the
disclosure.

It 1s to be understood that the above description has been
made 1 an 1illustrative fashion, and not a restrictive one.
Combination of the above embodiments, and other embodi-
ments not specifically described herein will be apparent to
those of skill in the art upon reviewing the above descrip-
tion.

The scope of the various embodiments of the disclosure
includes any other applications 1n which the above structures
and methods are used. Therefore, the scope of various
embodiments of the disclosure should be determined with
reference to the appended claims, along with the full range
ol equivalents to which such claims are entitled.

In the foregoing Detailed Description, various features are
grouped together 1n example embodiments illustrated in the
figures for the purpose of streamlining the disclosure. This
method of disclosure 1s not to be interpreted as retlecting an
intention that the embodiments of the disclosure require
more features than are expressly recited in each claim.
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Rather, as the following claims reflect, inventive subject
matter lies 1n less than all features of a single disclosed
embodiment. Thus, the following claims are hereby incor-
porated into the Detailed Description, with each claim
standing on 1ts own as a separate embodiment.

What 1s claimed:

1. A mobile device for self-testing event devices of a
building alarm system, comprising:

a user interface;

a memory; and

a processor configured to execute executable instructions

stored 1n the memory to:

generate, a list of self-test event devices of an alarm
system that are available for self-testing wherein the
list of event devices available for seli-testing 1s
generated based on an inventory of a group of
seli-test event devices, the inventory received from a
gateway device and created by a control panel of the
building alarm system;

provide a device selection tool that allows a user to
select a number of self-test event devices from the
list of event devices; and

provide a seli-test mitiation tool that generates an
initiation message that 1s to be sent to the selected
number of event devices that initiates a self-test on
each selected self-test event device, wherein the
seli-test produces a material to test the sensing for at
least one of temperature, chemical presence, or aero-
sol presence, wherein the mobile device includes a
display and wherein the processor 1s configured to
execute the instructions to display a status of a
seli-test process while the seli-test process 1s being
executed.

2. The mobile device of claim 1, wherein the processor 1s
configured to execute the mnstructions to disable outputs of
the selected number of seli-test event devices.

3. The mobile device of claim 1, wherein the processor 1s
configured to execute the instructions to enable outputs of
the selected number of seli-test event devices.

4. The mobile device of claim 1, wherein the processor 1s
configured to execute the nstructions to:

provide a seli-test interruption tool that generates an

interruption message that 1s to be sent to at least one of
the selected number of seli-test event devices to pause
or cancel a self-test mitiated by the initiation message.

5. The mobile device of claim 1, wherein the list of
seli-test event devices includes seli-test event devices con-
trolled by the alarm control panel and wherein the device
selection tool allows the user to select all of the number of
seli-test event devices of the alarm control panel with a
single selection from the list of self-test event devices.

6. The mobile device of claim 1, wherein the list of
seli-test event devices includes seli-test event devices con-
trolled by multiple alarm control panels and wherein the
device selection tool allows the user to select all of the
number of self-test event devices of one of the multiple
alarm control panels with a single selection from the list of
seli-test event devices.

7. The mobile device of claim 1, wherein the processor 1s
configured to execute instructions to display a status of a
seli-test process of each of multiple devices performing a
seli-test concurrently while the self-test process 1s being
executed on at least one of the multiple devices.

8. The mobile device of claim 1, wherein the status of the
seli-test process 1s presented by at least one of: a text
indicator or a graphic indicator.
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9. A system for self-testing event devices of a building
alarm system, comprising:

a number of event devices;

a control panel to control the operation of the number of

event devices; and

mobile device for seli-testing event devices of an alarm

system, comprising:

a user interface;

a memory; and

a processor configured to execute executable mnstructions

stored 1n the memory to:

generate, a list of self-test event devices of an alarm
system that are available for self-testing wherein the
l1st of seli-test event devices available for seli-testing,
1s generated based on an mventory of a group of
event devices, the mventory received from a gateway
device and created by the control panel of the
building alarm system:;

providing a device selection tool that allows a user to
select a number of self-test event devices from the
list of self-test event devices:

providing a self-test mitiation tool that generates an
imitiation message that 1s to be sent to the selected
number of seli-test event devices that initiates a
self-test on each selected self-test event device,
wherein the self-test produces a material to test the
sensing for at least one of temperature, chemical
presence, or aerosol presence; and

wherein the mobile device includes a display and
wherein the processor 1s configured to execute the
instructions to display a status of a self-test process
while the seli-test process i1s being executed.

10. The system of claim 9, wheremn the status of the
seli-test process 1s presented by a comparison of a number
of seli-tests completed and a number of total seli-tests to be
completed.

11. The system of claim 9, wherein the status of the
seli-test process 1s presented by an estimated time for
completion.

12. The system of claam 9, wherein the status of the
seli-test process 1s presented by a number of passed tests and
a number of failed tests.

13. The system of claim 9, wherein the processor 1is
configured to execute executable instructions stored in the
memory to allow the user to select a type of seli-test event
device displayed 1n the mobile device.
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14. The system of claim 13, wherein the user selects at
least one type of the group of types including: all self-test
event devices of the alarm system, devices that have passed
a self-test, devices that have failed a self-test, and devices
that are currently in a self-test condition.

15. A computer implemented method for performing
event device seli-testing, comprising:

generating, via a mobile computing device having a

processor and memory, a list of self-test event devices
of an alarm system that are available for testing
wherein the list of seli-test event devices available for
testing 1s generated based on an inventory of a group of
event devices, the mventory received from a gateway
device and created by a control panel of the building
alarm system;

providing a device selection tool that allows a user to

select a number of self-test event devices from the list
of event devices:

providing a self-test initiation tool that generates an

initiation message that 1s to be sent to the selected
number of seli-test event devices that initiates a seli-
test on each selected self-test event device, wherein the
self-test produces a matenial to test the sensing for at
least one of temperature, chemical presence, or aerosol
presence; and

displaying a status of a self-test process on a display of the

mobile computing device while the seli-test process 1s
being executed.

16. The method of claim 15, wherein the self-test event
devices are mncluded 1n the list from highest signal strength
to lowest signal strength.

17. The method of claim 15, wherein a status of self-tests

1s displayed on a display of the mobile device and wherein
the status 1s color coded based on a status of each self-test.

18. The method of claim 17, wherein the past, failed, and
in process test results are presented on the display by
different colors.

19. The method of claim 15, wherein the method includes
generating, via the mobile computing device, a list of
seli-test event devices that failed a self-test.

20. The method of claim 15, wherein the list of self-test
event devices that failed a seli-test includes a description of
the reason for the failure of the seli-test.

¥ ¥ H ¥ H



	Front Page
	Drawings
	Specification
	Claims

